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Japanese Laid Open Patent Application No. H7-326767 

(54) [Title] A THIN FILM TRANSISTOR AND A LIQUID CRYSTAL DISPLAY DEVICE 
USING THE SAME 

(57) [Abstract] 

[PURPOSE] The present invention is to provide a thin film transistor 
wherein a leakage current is reduced in the same degree element area 
as the area of an element thin film transistor and to improve the 
aperture rate of the pixel part of an LCD by using the thin film 
transistor for the switching transistor of the LCD. 

[CONSTITUTION] A thin film transistor 1 comprises a laminating an 
active layer 21, a gate insulating film 13 and a gate electrode 14, 
and a source region 23 provided on one side of the layer 21 and a drain 
region 25 provided on the other side. The layer 21 is separated into 
plural active layers (such as first and second active layers 21A and 
21B) by an isolation region 31 having the same conductivity as that 
of the source, drain regions 23, 25. The region 31 consists of a 
high-concentration diffused layer, and a low-concentration diffused 
layer or constitution wherein a high-concentration diffused layer is 
sandwiched between low-concentration diffused layers. Moreover, in 
a liquid crystal display device (not shown) , the aforementioned thin 
film transistor 1 is used for a switching transistor of a pixel part. 
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mmswait. mmv-Affi&t5£VBmFi"( ymm 
t m-mrnmzn-r&ft&mi&tz x ->xw^mi&m^- 

X. 10 

mafrmmmiz. ffimv-xmmts&T/imv^-t ym. 
mtfuzmmz. mmv-xmmaxtmmv^ ym 

X. 20 

iwinNfcs«te. tmv-Affl&tsixmmrioJ ym 
»i«msMb. mzv-Affl&ti*vtft&vi<"< ym 
t wrwira i ttmmizi&isrthm'z ftmmtgt . m 
w&ztt2>^mti&mtf>t>*&t><?>xmem2ftm 

iwmmsi mm?>z.-< v+yfY^yisxfizwgi so 
i- =7>~jx9 £m^m,$e*$mtzt3^x. 

<r> o *><n\ vrtdb* l mizm&oMWl h?y i?x9X&&L 

[0001] 

[0002] 40 

Sfia^lSh?^^? CTFT (Thin Fill 
Transistor^) ] Wm^htlX^h. Ilh^yy 

mz&m-t&tm. tiz&mae>LDD (Lightly d 

oped Drain ) ffij&^K h y >itX 9 

mt & ®mtfmm 3*ro . 50 
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[ 0 0 0 3 ] -^(mmhyyisxftmmtzgmLfi: 

cOB^SP*. -WfcUT. H7«>StflMH"4r<>hB 

[0004] BlC^i o fc. JK,?«SjF§SS2 0 1 
y-MI2 11 ( 2^®ST^-aWr) i:«^«2 2 1 

£2 21 tfSm^rifiJCffitSSivC v>& . * LT#^- h 
182 1 1±03— SMrt+iSfcrX'f ^fy/h^VyX^S 
2 3 1 )WE&£$*U Hry-Vm.2 1 1 fc#fg-¥«2 2 1 

fcTB2fi.i.MSfc:B^ffia{2 4 1 (laisTjjcras 

[0005] Jbffix-Y v+yph 7^^^«2 311: 

? ) 2 5 1 a. y- mk2 1 1 co-gtfrtm^mviiz 

JMSiU jS^JB«<0®fflg8<OBH* { y-hmfli2 5 
2. 2 5 3t=;^roT^S. =3:i5. 3*'\49£Rtt-0rc» 
0. te^lfcO*>tf>t>&&. h*ffi2 5 2, 25 

3<0T**c«>--h«feSK (H5H£-T) $r:frLTi£fflf 
2 54. 2 5 5#*16*t£*LT^S. 
[0 00 6] JjeSttfl 2 54 4>-«MfctiL n* SJ£ 
flMH^ifir&KU^ ^®82 5 6*^»t^iiT^S. $ 
*>tzmJ8 2 54 crmXmT-iE&m 2 5 5 b OOfca^ 
n'SifcifcJf 2 5 7tfRft6*VOift. *fciStt«2 5 
5<o<&trHt:»i, n* SS£tSt^*^=3:-5V-x««2 5 
8**Kf7&*uCH&. ±^V-x««2 5 8tc:JiB^« 
ffi»24 l<OaSBH®g C«i.tf ITO (Indim Tin 0 
xide)mSD 2 4 2j&*8S$iVCl^. ifcJJBHU>f 
>^«2 5 6 tlift^i82 2 1 **S^$<xT^S. 
[0007] 

imwmiLXok-tzmmi v&vwi>.mm 
w^-wtct. mwkVyyvxfv&thhm^Mmw* 

W*->&itt*lBi£t&Zb1ffmtztk'>x\.* 
[0 008] *?KB»±. mflcc^Kh^V^'X^i:!^ 

[0009] 
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W£$tt&m&m&3!imfre>%i> i> co-cm i 
[ooio] wmnm v+^rb^^ssAftzmmh 

[00 1 1 ] 

hbbi -fc^if&h^^x^-ctt. y-x 
seat* xx/ h w >-®st 

flMejtoTJBl. 3S2iStt®tea-«3ii.£. -tf>*: 
46. 2«<^I8f7>^x*£@5gfc:B^l,*:t><0fc35 

nkA,t~$&>t>*\,\ £tz±Ms&mmmi±. mstmsm. 

162. iB37>-^«£«fc£^LJt$MSI«t£ 

^^rr&«-^Kb5^*X^«LDD (Lightly Doped 
Drain ) Jffig(C5:&. 

[00 1 2 J H^<0X>f 7fy/h5^^il£V> 
[00 13] 

qrbh-s. ht»± ( 1 ) izTu—h-mmmh9>^ 
x tnmmmm u < 2 > tigx * vrnfm 

[00 1 4] mi<o ( 1 ) td^-idt:. iKh?^* 
x^m. — mt lx. aT<o£o%m&iz.%r>x^ 

xm. zv&mitm 1 2±^>-g?^«y- btmm 

1 3**LTy-I>mK14:A<»ft&h.T»*. Jhfiy 
- 1 4 aT3r*>¥**Mi 1 2 KJi. Mi.ttTOtNi 
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tt«2 l#>'JBj£3iVC^S. £fc±l!y-h«Cl4«> 
— tfWf^SWWI 1 2 Wi % y- ME&l 4«i 0 n- 

%Z,V-Xffl&2 3£tm)i&1XX^h. ^ti±ssy- 

h^m\4 cr>mj]Mcr>¥mi*m 1 2tit y-h«Ki 

4««t0n- M^tt^&SLDDffcilUf 2 4i:n* 

[0015] JblKSttJf 2 1 (c«i. y-x««2 3*J J: 
If F -f 2 5 fcfi&tcg^-*- 5 i i: =3r < **og?g 
10 tt^2 1 £«S <@TJi— O) t=^«t^-*«ffi(C. JJg 

y-x. Y\s4>®&i3, 2 5tm-mmmart& 
vmm&3\imvt>ixx\.^h. Lti&ix. &mmm 

3ifci^T. i&WB2 Hiv-xm&23izmm?& 
fl«ttt2 1 Ai: KW>«S2 5tzWfct&m2?$ 
ttB2 1Bfc#«£*i.S. 

[00 1 6] JJffiSKh^^X^lTtt. #SI®1£3 

1 t «t -> -cases 2 1 fi^ 1 sea 2 1 a t m2tmm 

21 BtK:»S$#iS. ZOlztb^ ilh7>^l 
2ffl<03JBh7^^X^?ra?J»cSagL<:t,tf5i:^ 

20 

[0 0 17]^r*JJi£aWC{±. LDDfl£ffcJl2 2. 2 

DDfi£|fcB2 2. 24^«|£L^VvfiBt < 7)*>iO-C*->T 
fc. ^«3 1CJ:oTatti2 1 Sr^«^-S^l4:«i 

[0018] ifcfcr. axM-PS^IIb^yyX^ 
2r-0«=LTiiW&. @T'»±. ±12 ( 1 ) -CWJlLfe 

cot He<7)fli«a5ifiitc»ii^— co^^*fi-r. 

[0019]@l<O(2) fc^rTidtC. iR>5^' 
30 x^2tiJjlT<OJ:3^:fi!*C:^TV^S. -T5:*>^. 

t i>mmwm&icr>im 1 1 ±izuy- hwm 1 4 
rntzy- btmm 1 3 #jB&&tix*->& . * LT±ey 

-h^l 4^)±*<oy-h»»JKl 3±fcr»±rSe®2 

IBSSttS2 lco-*fllt{i. ^§tt^2 lfc:«gg^-S« 
SCn' S^tt^*»^Sy-X«iS2 3*^«$ir 
TV%&. ^fc. ^ttf2 icTHfc/trfflitCJi. ^SttS21 
40 (=S^fS*t®(=n* S¥9Md|3b>«>^&HW>i8H 

2 5*gg«3ixTV^. 

[0020] &*5. ±S?Stt«2 1 fcJJEHH XRM 
2 5tcOS{=«LDDKD£S (H^±-T) 3d«»ftSfi-C 
V»TfcJ:V». $^(=±£9ttJ|2 lfcJhEV— *W*2 
3tcoratt>LDDJ£|iS *^Bffi$tl.TV^ 

[0021] ±ffi?Stt^2 1 fc|± v V-^«B2 3 fci 

14® 2 1 ^SSt (HT-JiZlo) tc^Jii-€,«®t, ±|g 
50 y-X. 2 5t|sl-^mMSr^rt«. 



3 ltJ:-3T*SttJl21li. y-X«jg2 3«OJflliS 
ttS2 lAt >««2 5ffll^2gtt»2 1 

[0022] Jbaatjac^K^^'X* 2T*fcL ?Stt 
S2 1li±aV-X. K^^f^««2 3. 2 5iPlt« 
*£<0#»tgi«3 H=±-?T\ ^l«ttS2 1At^2 
vSttS 21Bk (C#8i£fl..S . ZCDtitb. miRb? 
X 9 2 tt 2ffl<0!tJg h =y 9 fcftS Lfc t>«0 

[ 0 0 2 3 J iJcfcr, y-hSffifc:i*-r£iSe«fc#J5lili 

oTSMJtf-S. Htll V&iLXlSmWkh?^*? 

( 2 ) TBI! Lt:&*?tf- FMtf>i3K h ^ ^'X 9 2 

[00 24] H2<0 ( 1 ) iz^rtJiolz. y-MSl 1 
1 (2&MmT?irrffl*) C^hTl^y-Mi 

1 4 ( 2j5SES-C5irraHi-) <»5T*fc:«. SS1t«2 lit 
mthttx^h. ::<o^t®2i<o-^rlHfc:{iLDDfi£ 
f&M2 2Ziti.x v-xmm 2 3 a^t rasttJi 

2 1 tf5flfcfr«Ktt L D D JfcfWI 2 4 Sr^- LT H U 4 >m 

&25imnt>ixx\^. ±mmm2 itc«. y-h 

S. LiZtf~>X. #»M«3 lfciioT, _h3ESttS2 

utm issttJi2 1 Afcig2Stt®2 1 Bttzftmzti 
tws. 

[0 0 25] SriS. H^SUTVvSrV^ y-hM&l 

4 i:?Stt«2 1 i: <?M£\±y- VHmm (13) 
$*lTV*5. £rt:_k£LDDJfc§WI2 2, 24li^»t=5: 

[00 261 <jttC^2cO (2) \iZ5rctXo\iZ. ?—h& 

in (2^g^iT^rssi»-) t«ssixTv%ay-b 

mSl 4 ( 2j!m&X*rr®ft) tf5T^rf5-*ffltt±SB 

ijsttS2iA*«g»t<?>*x.Tv^. <r<osiases2i 

Afctiy-XfB£2 3**S^3iVO^>. *fe±ffiy- 

hmffi 1 4 «OT*coffi*«kr«. ±HSfS 1 rSHUf 2 1 A 
t=g^-r£.Ifc3r<lg2}§ttJl2 1 BtfgW&fiTV^ 

C<DJg2^Jf2 1BettKW:^gjg2 5#igK 
SiVtWS. ■fLT-hiami. 3S2SS1&I2 1A, 2 1 
Bf>0Ufcfy-M8l 1 lM&fci. #SSl . SSS2iSttJi 

2 1 a , 21 B£m&t&ftmm®3 1 am-r^tix^ 

[0 0 27]=5r*>. B^«LTWSrV^ v y'-hmSl 
4 fc?SttJ12 1 i:^SW±y-b*eSIS (13) tf&f& 
3*VOV6. &tzm2ffl$m2 1BtFU4ymi£25 

x-i>&. $^SiSffli2iAky-xia23t» 
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[0028] <^t:±aH2^) ( i ) -cwfflLttmmw 

tf)flWc£\ 03tf)W7'*F0»;:.toT§P$H-£. BT 
It. ft^LTi^Kh^^'X^l^SSttSfeJ:^ 

wvmmt. ±12010 (2.) TgypiL*:S£x*#-K 

[0029] B3<0 (l) fcSrTidfc:. *gffi!2 1 

a. Wi.tr p- s<^tfift*«H-e^$nTv^. i 

^LT»SttS21t«, *i, SI2?SttS2 1 
A, 2 1B(c#SM-St<o-c. V-x, 
(23, 2 5) i:IJ»H^fM%iiJei&*^-i. n» S 
^jgga£iWfa>£>2:£#flt®S3 1&4*-Ml#ftt=& 
iXB&ZtlX^Z. 

[0030] @3tf> (2) £5jcrj;3fc:. *SttJl2 1 
It. Wxfcfp- S«OT*C!Hj3!)*K-t>-^*iTV>5. £ 

*LT?SeJl2 1*;:«L SI. SS2$£ttJl2 1 
20 a. 2 lBt^arrst^T. V— X. FU4>fflli 

(23. 2 5) J:«5t>fiVV^»!ft«KS-irrSn- 
fiiiga£i!^*»^^S^J8l««3 l**y-HSfr|Sifc:» 
oTjm«fiTV)«. c:<^a-!8l««3i^tt!Bjiftg 

It. «XlfLDDfi!ie<Dn- MfijR^l£tSC« HSlSW 

[003 1] m3cr> (3) tc^i^t. nam 2 1 

-eLTSsea2iK:tt. an. m2«ttJi2i 
30 a, 2iB*c#»rak<zrc, y-x. vis4>mm 

(23. 25) fc<£V^F*eBj«ffi^*rS n- I« 

is 1 #stm«{3 1 A*«y- \-mjjipnzm-rt>tix^z . 

$ ttcm 1 #8£*«3 1 AfcS^-r&UOifc: . y-x . 

FM (23. 25) fcPgg<^«!B9iaKS'W 

^-Sn* M^IB2»aa«3 1B*^{t^*tTV^. $ 

^»t^^2^S^«3 1 Bt«^&tt©tcy-x. 

HU>fy««(2 3. 2 5 ) J: •? tfiV^*6«9«K$-# 
-r&n- M«0lg3#SS«3 1C*^t^tlTV>6. L 
Jt*»*oT. SSI. 82. S3»KMS3 1A. 3 IB. 

40 3 1 ciiJiiasfefTicy- Mi^ri6i(c?&oT^ft^>ft-cv^ 

^Jt. JbSSl. m3^J»««3 1A. 3 1C0*f: 

[0032] mz±Sm2<0 ( 2 ) TSHJLfciMHM 
a4^-fr>>hHt=J:orilBH^. @T' 
«i, ft*LT±I^EIS h 7>->*X ^ 1 (tfmm&Xtftt 

mm&tvk-t. zzx-mm-rzmmtn-mmm 
offimt. isemw ( 2 ) Tamu^atx^^r-HS 
<?mm h 5 v^'x^ 2 izi>mm&x-b& . 

50 [0033] S4£7) (1) IZnk-tXoiz. »1. S2« 
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ttJi2 iA. 2iBtcHL vtttfp- mvpmwtv- 

w >im (23. 25)k {iarra^)^F«!Bsiaesr^r 
-rsn* rnismm&zmfr^zcr) . sni. s&2iSttJi2 

1A, 21B(C^LTy-h«*|6]^^ilTVi 

[0034] @4c0 (2) fc^idfc:. SSI. SS2iS 
tt®2 1 A. 21 B{C(±. flUfcfp- M<7£T*fi!fc#K- 

wva»(23, 25) jrOfcfiv^ttHRag^^rr 

5n- M<Ofi«JSJ£a®*^^0. mi. IS2iStt«2 
1A. 21Bfc^LTy— h£#flfc#j£3iVO» 

[0 0 3 5] 0405 (3) fcjjcTJidfcU *1. SfS2?5 
tt®2 1A, 21Bt=»i. M£tfp- g<7WF*«Sj#K- 
KV^SfiTV**. *-LT&1tMt3 1t2. mi. IS 

2. 31B. 31Cj&»63r9» SI 
14MKSK3 1 Afc3S3#aHS«3 1 C»i, 

?tiizMLxmj£&sztix\^m2ftmffi&3 1 b 

(c«^$<tTV^S. *1zmi-ftimm3 1 Afctt, _h£ 
SSl*Sffil2 1AasS^§*iTV>S. S^tcm3«-KfS 
«3 1 Cfctt. SI2«tt)I2 1 BsfiWa-SfVO**. 
[00 36] _tHSIl4rJ8S«3 lA»iV-X, KW 
^t£(23. 2 5) iOfcfiV^ttfiJiiS^^r&n 

- Sddttn^^O. IB2t»-»HS«3iBl±y-x. k 

5n* fUHM>MrS. *.*&3 j m?m3 1C\^ 
ISl#Jfi®S3 1 AfcHWcV-^. FW >m& ( 2 

3, 2 5) J:Ot»fiVVf«!ttatSSr^rfSn- m&&m 
frtth. JJBR1. 5S3fl«®83 1A. 3 1C0WF 
JttljaS&L Mi.tfLDDttflfcl| (BijW) <VF»!& 
jf|gfc|ilggfcl&£S*i.S. 

[0037] JLHH3 . @4TfffiHLfc#Sifli«3 1 <T> 

^•nx<^mx%>.mi,%2wstM2\A, 21B) 

C4MK3*t&. Lfc*»-»r. «Bh5f^l (2) 

. *^m2t»i8lfiJg3 1 B*Pf*&&jf|jgJ: 0 fcfi 
WEOflll. SS3**«tjfl«3 1A. 3 1C*KI**:(> 
*>Tli. ^JSStl-Jt^Kh^VxX^tiLDD (Ligh 
tly Doped Drain ) ffi^OTSg&h ^^^CStS. 
[0038] JLES 1 ~04 THU n f-v ^PStfD^HR 
V^>^X91 (2) fc-tfHeLTlKHL*:. JJBBM 

[0 0 3 9] <Jtfc:±IBSISh7^^X^ 1(2) SffiR 
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A»*m i o i s-SMtrs. * lx. ftat lt. _t 

fE@3«D ( 3 ) Tll9iLfc«j£c07r»S?«£^6818 
[0040] H5t£*-rid(c. ttMnStlOl 

»i. y-Msi 1 1 ( 2^«csT^-atir) tmmsn 

2 1 (l^ST^ras^) fc#»?ttlCKR3*l.TV* 

io h. mtay-hmi 1 ijbw^aizbr^ 

£1 2 l#S*2ri»lfcK^$*i.TV^. -€-u-c#y-h 

ai i it&m*mi 2ihxw*.tih®8nzx>('yi- 

y/h7>yx^Sl 3 1 tiitSSl 4 1 (SBST 

[0041] _kmx>r 7f^h7^^si 3it 
9) itc«. y-htii i ifc:«^-sy-b«ai4 

tt*32 1 fc«Rfr6*tTV**. -hlffiSttJ12 ie>-^Mi 
20 fcfcL n- Si£iS^*»^SLDDKSkB2 2Sr^-L 
T. n* M4£ll^*»^>^:Sy->t^a2 335p^ft^,<lT 
3£fc:AfcfirWfc:fcL n- ffii£fia*^^:SLDD 
WMi2 4«^tT. n* attU>Vir&FM>M 
«2 5*^»t^il-CV>S. ±MV-^®«2 3tC«^ 
mffi^l 4 l»3SqJMS C«i»f . I TO ( Indiua Ti 
n Oxide) 14 2*«S^3ixTV%5. ifcJJEF 

i^'f vs«2 5tc»iffi^«i 2 1 twrnztix^z. 
[ o o 4 2 ] -e Lxis&m 2 1 fcti. y- 

30 »i. y-Mla*|6ltrar»TMlTK:^t7tmi. SS2. m 
3*S«a3 1A. 3 IB. 3 1cm5.glM 
f83 1Ait y-XS8S2 3*>il^Fl^-f>^«2 5 

»27)-flta«3 1 Bl±. V-XH2 3*J itX KU-C V 
««2 5i:HSS^teBjiaKSr*^-Sn + SJ£|Sc^*> 
6*9. mi7>J8l««3 1AtC«^UTV^. m37>« 
«JS3 1Ctt. V— X«M2 3tSj:tfHW VfSS2 5 

m27>sts«3iBtcg^-LT^s. ^Jt. ±eati. 
40 m37>sifg«3iA. 3ic</^missmt.mx.M^ 

[0043] iJttaEa^^a^SiJcOfi!^?: . 

^wr^hHtcioTittws. mx-\±. issms 
xwm Ltz<?> t mmfomfsmhizum-tt^zm- . 
[0044] meizfp-rxoiz. ?sa«^sioi 
y-Mti 1 1 ( 2^&T-iK-rsfrft) fcfi^*ii 

2 1 ( l^iS[«lT*-r3?7i-) 2:«(|ft?4jU=SSSflT^ 

*. «itry-mi 1 l^^ifiitcBa^fL. 

50 & 1 2 1 *^a*l*ltcSIS$ixT V *4 . * t h 
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181 1 1 fc#fI*H81 2 1 kxmZtiZfflm*4 

[0 0 4 5] ±ia>w yfy/h^yvx^i 3 itc 
*) ltii y-nai i itc«^-sy*~h«aii4 

1 4<7)T*0-*ffllt:»i® 1 iSttJl2 1 Aff&Vt>tL? 
<^&. -Itf>3SliSttJi2 lAtC«V— *ffl&2.3W1g:m 
ZtlX V^S . ifc±By- 1 4 OT:fr<0fl!£frWfc 
tt, ±^l«1M2 1Afc:&-j^-£.rfc3:<3S2?Stt 
S2 1 B#atf£>*VOv&. u<9$2SH12 1 Bfcte 

^2?Site2iA, 2iBw«i.ory-bai i ifflfc: 

<i. S-S&l , S2'<S&M2 1 A, 2 1 BiC«£-?-&#SI 
««3 ltfftft&*iX»6. 

[00 4 6]±E4)-«««3 1»i. »1. ?g2, SS3# 

j8i««3iA, 3 ib. 3icfrt,&&. wuftmmm 

3 1Afcfg3#«S«3 1CJ4. sv^fcs^-rs^t^: 
Kimy-hWjimiziS^xwszti. m-e<xfc:»L 

TMfftieS3ilTt^S2^jeS«3 1 Bfc&^Sfl. 
T^£. £*:!gl:iH«fI«3 lACIi. J^glStt® 
2lA#J££-3;h.T^S. 3£fcJg34HSrg{«3 1Cfc: 

[00 4 7] ±^l^»BS«3 1A«y-X, 
V««(23. 2 5) JrOtfiV^JCftljRgSr^rrSn 

- mmmn>>t>%*). ig2^«sa3iB*±y-^. k 
w-f^««(23. 25) t^m&^mm&^-r 

hn* WffiStmfrt>ti:Z>. **:Sg3#»®t£3 1C«. 

i ftmmi&3 1 Ai: Haty-x , k w ( 2 

3, 2 5) «ti)t»«V^tt!|Sj?ftKS-#rSn- fflfciWg 
JJSRl. SS3#»IK«3 1A, 3 1C«^F 

[0048] Jtaiy-XgttS 2 3 KHiMS^tfeS? 1 4 1 
OjgBfl^g C^itf I TO (IndiuaTin Oxide) ^SD 
14 2#gN£S;h.T^S. *7t±EKU>f V««2 5(C 
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